Observation of Surface Plasmon-coupled Directional Fluorescence Using Thin Iron Films by 曹烁晖 et al.
Vol.31 高 等 学 校 化 学 学 报 No.1
2010? 1? 　 　　　　　CHEMICALJOURNALOFCHINESEUNIVERSITIES　　　　　 　 61～ 63
[研究快报 ]
????????????????????
曹烁晖 , 谢堂堂 , 蔡伟鹏 , 李耀群
(????????????????????????? , ?? 361005)
???　????????????;???;???;????
?????　O657.3　　　　?????　A　　　　????　0251-0790(2010)01-0061-03
????:2009-10-15.
????:????????(???:20975084, 20575055)??? “???”????(???:2007CB935600)??.
?????:???, ? , ?? , ?? , ????? , ??????????.E-mail:yqlig@xmu.edu.cn
????????????(Surfaceplasmon-coupleddirectionalfluorescence, SPCDF)?????
??????????????? [ 1 ～ 3] , ?????????????????[ 4, 5]????.?? ,
??? SPCDF????????????? [ 6]?? [ 7]????.???????????? , ???
??????????????? [ 8 ～ 12] .
?????????????? SPCDF????.????????? , ??? SPCDF???
?? , ???????????? -????????? SPCDF?? , ???????????.
1　????
1.1　试剂与仪器　????(PVA, Aldrich??);???(Fluorescein, Sigma??);Meso-?(4-??
???)??(TPPS, StremChemicals??).????????????.???????????
??????????[ 3] .????????????????????????????????
JS3X-100B????????.????? KW-4A????(Spin-coater, ????????????
?)???.
1.2　实验过程　(1)?????????:???????? , ??????????? 2 nmCr,
25 nmFe? 10nmSiO2 , ???????;???? 2 nmCr? 45nmAu, ???????.
(2)???????:?? SPCDF?????? 200nm, ?????? PVA????????
??????????? 30 nm.? 1%(????)PVA????? 1mmol/L?????? , ???
50 μL????? , ???????? 3000 r/min? 30s.
(3)????? SPCDF??:?? ReverseKretschmann(RK)??[ 3] , ?????????? , ?
????? 、??????????(???? 4∶1 , λex=450 nm)? SPCDF??.
(4)????????:??????????? , ?? 200μL???? , ??? 1 μLFluores-
cein-TPPS???? , ??????? 500 nm?????????(λex=450 nm).
2　?????
2.1　荧光发射信号的特性　?????????(λmax, em=650 nm)????(λmax, em=516 nm)??
??????????????????? , ???? 1?? , ????????? p-???? , ?
?????????(?????)??? Fresnel??????????????? , ?? 70°?? ,
?????????????????????????????? , ??????????.??
??????? , ??????? , SPCDF????????? , ???????????[ 13] .??
?? , ???????????????? SPCDF??????????????? , ??????
????????????????????????.
2.2　检测双荧光团　???????????????????(Freespaceemission, FSE, ???
　　Fig.1　Experimentalp-ands-polarizedemissioncomparedwithFresneltheoreticalreflectivitycurvesof
TPPS(A)andfluorescein(B)onthinironfilms
(A)a.TPPS, Fe-p-pol;b.TPPS, Fe-s-pol;c.fresnel, p-pol;d.fresnel, s-pol.(B)a.Fluorescein, Fe-p-pol;
b.fluorescein, Fe-s-pol;c.fresnel, p-pol;d.fresnel, s-pol.
????? [ 14] )? SPCDF???????.? Fluorescein-TPPS??????? , ????????
[? 2(A)] , ? 70°?? SPCDF?? , ??????????????????.?????????
? [? 2(B)] , ?????????? , ?????????? , ???????.????????
??? , ?????? , SPCDF???????????????? , ?????????????
????? SPCDF??????????? , ?????????????????????;??
???? , ????????????????????????????? , ?? SPCDF????
???.???? , ????? , ???????? , ????????????? , ???????
????????????????.
　Fig.2　Fluorescenceemissionspectraoffluorescein-TPPSonironfilms(A)andnormalizedemissionspectraof
fluorescein-TPPSongoldfilmsobservedatdifferentangles[ (B)—(E)]
(A)a.SPCDF, obs.angle70°;b.FSE, obs.angle110°.(B)FSE, obs.angle130°;(C)SPCDF, obs.
angle49°;(D)SPCDF, obs.angle54°;(E)SPCDF, obs.angle60°.
Fig.3　SPCDF(A)andFSE(B)spectraofbloodbefore(a)andafter(b)adding
fluoresceinandTPPSmixture
2.3　纳米铁膜检测血样中的双荧光团　????????????? [? 3(A)?(B)]???? ,
SPCDF?????????????;????????(FSE)????? , ??????? , ??
??????????.?????????? , ???? FSE?????? , ? SPCDF?????
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??????? , ?????????? , ???????????????.???? , ????
?????????? , ????????????????? SPCDF??????? , ?????
???????.???????????????????????.
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ObservationofSurfacePlasmon-coupledDirectional
FluorescenceUsingThinIronFilms
CAOShuo-Hui, XIETang-Tang, CAIWei-Peng, LIYao-Qun＊
(DepartmentofChemistryandKeyLaboratoryofAnalyticalSciencesCollegeofChemistryand
ChemicalEngineering, XiamenUniversity, Xiamen361005, China)
Abstract　Theobservationofsurfaceplasmon-coupleddirectionalfluorescence(SPCDF)onthinironfilms
waspresented.SPCDFfromthinironfilmswasp-polarizedwithadirectionalemisionangleof70°.Fluores-
ceinandmeso-tetra(4-sulfonatophenyl)porphine(TPPS)wereusedasamodelsystemofdualfluorophores.
Using25nmthinironfilms, theSPCDFsignalsofthetwofluorophoreswereobservedatafixedanglejustby
onescan.TheSPCDFsignalsofFluoresceinandTPPSaddedtowholebloodwereidentifiedclearly, elimina-
tingthebackgroundinterferenceofbloodefectively.Thinironfilmshavebeenproventobenewmaterialsfor
SPCDFdetection, promotinganewmodetoobservetheenhancedfluorescencesignalsofdiferentfluorophores
byonescan.Theyshouldbeusefulfortrackingthelabledsystemsofmulti-fluorophoresinbiologicalapplica-
tions.
Keywords　Surfaceplasmon-coupleddirectionalfluorescence(SPCDF);Thinironfilm;Directionalemission
angle;Dualfluorophore
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